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Claims 

1 . A cviring agent for epoxy resins obtainable by 

A) the addition of at least one aldehyde or ketone of the formula I: 

2^ C ^ D (D 



5 wherein R and R independently of each other designate a hydrogen atom, an 
optionally substituted Ci - Cg-alkyl, aiyl, alkaryl, or aralkyl, to at least one 
phosphonous acid derivative of the formula 11 




wherein R^ and R"* independently of each other designate an optionally 
10 substituted Ci - Cg-alkyl, cycloaklyl, aryl, alkaryl, aralkyl, heteroalkyl, or R^ and 
R"^ together are selected from a mononuclear or polynuclear, optionally 
substituted, aromatic or non-aromatic ring system (first step); and 

B) a subsequent condensation of the adduct obtained in the first step with at 
least one diamino or polyamino compound (second step). 

15 2. The curing agent of claim 1, characterized in that formaldehyde, 

paraformaldehyde, a formaldehyde rendering compound such as 1,3,5-trioxane or 
an optionally substituted benzaldehyde is used as said aldehyde. 

3. The curing agent of Claim 1, characterized in that an optionally substituted 
acetophenone or benzophenone is used as said ketone. 



20 



4. The curing agent of any one of claims 1 to 3, characterized in that the 
addition reaction in the first step is carried out at a temperature of from 50 to 
150°C. 
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5. The curing agent of any one of claims 1 to 4, characterized in that ethylene 
diamine, 4,4'-diamino-diphenyl methane, 4,4 -diamino-diphenyl sulphone (DDS), 
urea or melamine is used as said diamine or polyamino compound. 

6. The curing agent of any one of claims 1 to 5, characterized in that the 

5 condensation reaction in the second step is carried out at a temperature of from • 
100 to 200°C, optionally in the presence of a catalyst. 

7. The curing agent of any one of claims 1 to 6, characterized in that 10-Oxo- 
1 OH-9-oxa- 1 0-phospha-phenanthrene (9, 1 0-Dihydro-9-oxa- 1 0-phospha-phenan- 
threne-lO-oxide) ("DOP") or a mixture containing DOP and 2*-hydroxydiphenyl-2 

10 -phosphinic acid is used as said phosphonous acid derivative. 

8. The cxoring agent of any one of claims 1 to 7, characterized in that it is 
obtainable by reacting the components (a) aldehyde or ketone, (b) phosphonous 
acid derivative and (c) diamino or polyamino compound in a mole ratio of from 
a:b:c = 1:1:1 to a:b:c = x:x:l, wherein x corresponds to the nxmiber of amino 

1 5 groups in one molecule of the polyamino compound. 

9. The curing agent of any one of claims 1 to 8, characterized by a molecular 
structure containing at least one radical of the formula III: 





10. The curing agent of claim 9, characterized by a molecular structure 
20 containing at least one radical of the formula IV: 




11. The exiting agent of claim 9, characterized by a molecular structure 
containing at least one radical of the formula V: 




12. The curing agent of claim 10, characterized by a niolecular stracture 
containing at least one radical of the formula VI: 




13. The curing agent of claim 12, namely N,N'N"-Tris-(10"OXO-10H-9-oxa- 10- 
phospha-phenanthrene-10-ylmethyl)-[l,3,5] triazine-2,4,6-triamine. 
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14. Use of the curing agent of any one of claims 1 to 13 as a co-curing agent 
for epoxy resins, together with at least one other curing agent for epoxy resins. 

15. The use of claim 14, together with an amine curing agent, especially with 
one or more of the group consisting of diethylene triamine, dimethyl 

5 aminopropylamine, isophorondiamine and dicyan diamide (cyanoguanidine). 

16. The use of claim 14 or 15 for raising the glass transition temperature (Tg) 
of a cured epoxy resin to above 150**C (DSC). 

17. The use of claim 16 for raising the glass transition temperature of a cured 
epoxy resin to above 165°C (DSC). 

10 18. The use of any one of claims 14 to 1 7 for flameproofing an epoxy resin. 

19. The use of claim 18 for producing cured epoxy resins modified to be fire 
retardant and having a phosphorus content of at least 2.2% by weight. 

20. The use of claim 19 for producing cured epoxy resins modified to be fire 
retardant and having a phosphorus content of firom 2.8 to 3.2% by weight. 

15 21 . An epoxy resin cured and modified to be fire retardant with a cxiring agent 

according to any one of claims 1 to 13. 

22. The epoxy resin of claim 21, characterized in that it is an epoxy-Novolac 
resin. 

23. The epoxy resin of claim 21 or 22, characterized in that it is a printed 
20 circuit board substrate. 



